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Acute Peripheral 
Occlusion 
Arterial 
WILLIAM D. MacDONALD, '57 
INTRODUCTION 
There are few emergencies which can be as favorably influenced by earl y, 
accurate diagnos is and immediate trea tment as the sudden occlusio n of a peripheral 
artery. This condition, howeve r, is beset wi th many problems in diagnosis and 
management which severely tax the cl inica l judgement of the attending physician. 
The purpose of th is arti cle is to discuss the etiology and pathogenesis of arteria l 
occlusion and to assess the therapeuti c program. Emphasis will be direc ted to-
wards embolic occlusion involving the lower extremity, which represents the mos t 
severe and mos t co mplica ted form of interference in peripheral circul ati on. 
ETIOLOGY: 
Sudden occlusion of a peripheral artery 
is essentially produced by either embolism 
or thrombosis ; the former predominating 
in young patients, and the latter in older 
individuals. 
1. Embolism: 
Embolic occlusion is, in 95 % of cases, 
associated with fibrillation superimposed 
on left-sided heart disease of rheumatic 
originio. Bacterial endocarditis may also 
be responsible. Mural thrombi due to in-
farction are embolic sources most com-
monly found in elderly patients. Much 
less frequently a saccular aneurysm, or an 
atherosclerotic plaque may serve as the 
site of origin . 
Sudden fibrillation, onset of failure, 
shock and disease are precipitating factors 
in the liberation of the embolus. An un-
derstanding of these pre-embolic condi-
tions and precipitating factors provides 
valuable information in the diagnosis and 
treatment of sudden arterial occlusion. 
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2. Thrombosis: 
Thrombotic occlusion is usually chronic 
and incomplete, but the acute form does 
occur . Large arteriosclerotic plaques are 
most frequently responsible. The intimal 
lining, damaged by direct injury, contu-
sion or infect ion, also gives rise to throm-
bosis, and occasionally a thrombosed 
aneurysm may suddenly obstruct the cir-
culation in its arterial host. 
The usual factor precipitating sudden 
thrombotic occlusion is a fall in the blood 
pressurel7, but any int·erference with the 
existing hemodynamics may produce the 
same result. 
PHYSIOPATHOLOGY: 
The occlusion of a peripheral artery is 
followed by a progression of local events 
which determine the clinical findings. A 
knowledge of these changes may suggest 
a successful therapeutic program. 
1. Emboli: 
An embolus, floating in the blood 
stream, is of soft consistency until its 
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progress 1s impeded. Common sites of 
arrest are7: 
(a) Common femoral artery ... . .. 38% 
(b) Superficial femoral artery ....... 27% 
(c) Popliteal artery ... 14% 
(d) Iliac, aortic bifurcation, and 
tibial arteries .. . 18% 
The embolus, on being restrained, is 
then exposed to the pulsating force of 
the blood stream from behind . If the 
blood pressure is strong, the clot becomes 
hard and impacted, resulting in trauma 
and distension of the involved arterial 
wallB. Occasionally the embolus is macer-
ated into smaller particles which produce 
the same process in finer ramifications 
of the arterial tree. 
The trauma and distension occuring 
in the occluded artery are thought to be 
responsible for a neurogenic reflex spasm 
of the wall of the artery and its branches7. 
The degree of spasm varies with each 
patient, but the smaller collateral vessels 
are usually most markedly constricted10 . 
Thus the blood supply to the associated 
vascular bed is seriously reduced, and in 
some areas obliterated. 
Occlusion of any artery results in a 
sudden decrease in blood pressure to al-
most zero immediately distal to the point 
of occlusion . In normal circumstances, 
collateral channels would permit this low 
pressure to approach normal again within 
seconds. When the collateral circulation 
is impaired (in this case by reflex con-
striction) the pressure distal to the occlu-
sion remains very low and the "critical 
closing phenomenon" described by Bur-
ton3, takes effect. The critical closing 
pressure is that intra-arterial pressure at 
and below which an artery will collapse. 
The blood volume and pressure in the 
involved segment remain low, and the 
collapsed arterial wall tends to obstruct 
the distal openings of the collateral ves-
sels which circumvent the occlusion. 
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Growth or extension of the embolus 
is another change which occurs subsequent 
to occlusion 7. As in all recent blood clots, 
contraction of the embolus occurs with 
the liberation of thrombin-rich serumll. 
This thrombin assisted by an environment 
of relative blood stasis, precipitates ad-
ditional blood clotting which results in 
an early, progressive propagation of the 
embolus mainly below the point of occlu-
sion. This frequently extends into the 
distal portion of the collateral vessels, 
with obvious complications. 
The final process associated with the 
embolus involves the liberation of fibrin 
by the damaged intimall. This fibrin 
anchors the clot to the vessel wall; a factor 
which complicates delayed surgical treat-
ment. 
The efficiency of the collateral circula-
tion associated with any arterial insuffici-
ency depends on : 
(a) the rate of development of the 
occlusion, 
(b) the site with respect to the num-
ber of collateral vessels and their 
location, 
(c) the maintenance of blood pressure 
and blood volume, and 
(d) external factors such as edema. 
Collateral vessels in the lower limb are 
relatively few in number. Sudden occlu-
sion adds to this inadequacy by embolic 
involvement, spasm, and collapse of these 
vessels. The resulting inadequate circula-
tion to the tissues supplied by the involved 
artery rapidly contributes to anoxia and 
ischemia, with increasingly subsequent 
edema, dehydration, necrosis and gang-
rene. 
In summary, acute embolic occlusion of 
an artery is followed by arterial spasm, 
embolic enlargement with impairment of 
collateral vessels, secondary venous stasis 
due to decreased blood pressure and 
edema, and tissue changes proportional to 
the degree and duration of anoxia. 
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2. Thrombosis: 
Acute thrombotic occlusion of a peri-
pheral artery is accompanied essentially 
by the same physiopathology as embolic 
occlusion. However, several differences 
deserve consideration. 
Thrombosis leading to complete ob-
struction is preceded by a gradual pro-
gressive stenosis of the lumen. Conse-
quently collateral supplies are prepared 
when the final occlusion occurs. Spasm, 
and thrombus proliferation, as in embolic 
occlusion, proceed to interfere with col-
lateral vessels, but seldom exert as severe 
an influence. 
Thrombosis in a major vessel is always 
associated with intimal damage, with the 
result that the thrombus is securely an-
chored to the vessel wall . This is signifi-
cant when surgical efforts to restore 
patency are considered. The alteration in 
hemodynamics and the resulting compli-
cations are present as previously described . 
The severity of the condition is less and 
the prognosis is usually more favorable 
in thrombotic occlusion, due to the pre-
ceding collateral establishment13. 
CLINICAL PATHOLOGY AND 
DIFFERENTIAL DIAGNOSIS: 
The diagnosis of an acute arterial oc-
clusion is usually not difficult to establish. 
The signs and symptoms, and their time 
of onset are, however, valuable in selec-
ting treatment, and these will now be 
briefly considered. A detailed description 
of the clinical findings has been prepared 
by Dr. R. L. Richards13 of Glasgow and 
is recommended for reference. 
1. Onset: Initial signs and symptoms in-
clude: 
(a) Pain. This is severe and persistent 
in 81% of the cases and is pro-
duced by arterial irritation, arterial 
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spasm, and ischemia. Occasionally, 
pain is mild and even absent6. 
(b) Pallor. Onset is usually immediate 
and involves the entire limb due to 
arterial spasm. Generalized pallor 
may soon be followed by a line of 
demarcation, the proximal portion 
becoming flushed. 
(c) Pulselesmess. The absence of arter-
ial pulse occurs in the vessel distal 
to the point of occlusion . How-
ever, arterial spasm may be suf-
ficiently acute to render the pulse 
unpalpable except by very thor-
ough examination. As well Nor-
dentoft's sign13 must be recognized, 
particularly when hypotension is 
present. The explanation of this 
sign is that the thrust of the blood 
column on the embolus may be 
transmitted for some distance 
along the artery distal to the oc-
clusion, thus producing the erron-
eous impression of a patent artery. 
The presence or absence of pulsa-
tions must be thoroughly examin-
ed and wisely assessed. 
(d) Paresthesia. Tingling in the in-
volved limb is usually of brief 
duration and gives way to numb-
ness and anesthesia. If prolonged, 
or if it returns after several hours, 
paresthesia is a favorable sign 
indicating only partial anoxia of 
the tissues. 
(e) Paralysis. The loss of motor power 
in the extremity is seldom an early 
sign but when present, indicates 
complete occlusion. Severe pain 
on movement may limit the use 
of the limb but this is not true 
paralysis. Severe muscle tender-
ness, with slight joint flexion and 
mild resistance to passive move-
ment is most commonly found 
123 
---Acute Peripheral Arterial Occlusion~----------
within the first few hours. Sub-
sequently muscle changes are of 
greater significance and will be 
considered below. 
(f) Temperature. The involved limb 
will, from the onset, feel cold to 
the touch. As with pallor, a line 
of demarcation may soon develop 
(i.e., within 2-4 hours) above 
which the skin is hyperthermic. 
(g) Prostration . Generalized shock, 
usually not severe, is commonly 
found, associated with the acute 
pain and sudden onset. 
2 . Subsequent changes: The progression 
and alteration of the clinical picture 
generally parallels the pathology of 
untreated ischemia. An understanding 
of these signs permits a practical as-
sessment of the severity of the process. 
(a) Pallor and skin changes. Within 
1-2 hours, or following vasodila-
tation therapy, the skin frequently 
indicates a line of demarcation as 
mentioned above. This is impor-
tant when considering surgery. 
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If arterial insufficiency persists, 
a blotchy appearance of the skin 
is the next stage. Cyanosis, which 
indicates venous stasis and severe 
arterial obstruction, is an ominous 
sign . Extravasation of blood ( ca-
pillary permeability increases in 
anoxia) into cutaneous tissue pro-
duces bronzed or "iodine-swab-
bed" areas. 
The skin, under these circum-
stances, is prone to blister and 
break down, requiring enthusiastic 
preventative measures and treat-
ment. It becomes dry, atonic, 
smooth and hairless. 
(b) Pulselessness. This usually persists 
and is complicated by edema of 
the tissue due to venous stasis. 
(c) Paralysis and mu scI e chmzges. 
Muscle tenderness gradually de-
creases as muscles become tense. 
Flexion of involved joints be-
comes more evident and resistance 
to passive movement is marked. 
Voluntary movement is decreased. 
When these signs appear (usually 
not before 6 hours) prognosis is 
grave for the limb. 
If the muscles then become soft 
and painless, with a flaccid para-
lysis and hypermotility at the 
joints, gangrene is imminentl2. 
Additional signs of gangrene are: 
marked, dark cyanosis and bronz-
ing; dry, shrunken, blistered skin ; 
and necrotic foci originating in 
secondary infection which is prone 
to develop. 
3. Differential Diagnosis: Suitable ther-
apy can be instituted only after an 
accurate diagnosis is established, and 
differentiation between the various 
causes is made. 
(a) Embolic occlusion. The history or 
other evidence of the parent 
thrombus is usually readily ob-
tained . The onset is more acute 
and anoxic changes more rapid 
and extensive. 
(b) Thrombotic occlusion. Occasionally 
it is impossible to distinguish with 
accuracy between thrombosis and 
embolism. A history of intermit-
tent claudication, clinical evidence 
of sclerosis in other vessels, Ray-
naud's or Buerger's disease, direct 
one's diagnostic thoughts towards 
thrombosis. Clinically, the catas-
trophe is less acute and less severe; 
vasodilatation therapy is usually 
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more effective; and gross sensory 
and motor changes are less pro-
nounced. 
(c) Pseudo-embolism. Although rare, 
this is an important clinical entity 
which is due to massive reflex 
spasm associated with the obstruc-
tion of a very small artery by an 
embolus . Acute symptoms respond 
well to vasodilatation therapy, 
and the severity of the situation 
disappears within a few hours, 
with complete recovery in several 
days. 
(d) Extensive thrombophlebitis. This is 
not an arterial lesion but can, on 
occasion, mimic arterial occlusion 
and present confusion. The diag-
nostic features are redness and 
hyperthermia of the skin, with a 
more rapidly developing edema. 
For practical purposes, diag-
nosis of acute arterial occlusion 
requires only the differentiation 
between thrombotic and embolic 
causes. Usually this is not a diffi-
cult problem but occasionally it 
demands considered clinical assess-
ment on the part of the attending 
physician . 
MANAGEMENT: 
The treatment of acute arterial occlusion 
of an extremity is a controversial subject 
and many conflicting articles are to be 
found in the literature. It is impossible 
to establish a standard therapeutic pro-
gram applicable to all such patients due 
to the innumerable variations which ac-
company these emergencies. Successful 
treatment is proportional to the skill and 
integrity of the attending physician in his 
conclusive assessment and interpretation 
of the case. 
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The aims of management are: 
To increase the supply and decrease 
the demand of blood in the involved 
limb. 
11 To inhibit the subsequent progres-
sion of events and the complications 
arising therefrom. 
111 To restore the maximum possible 
degree of function . 
1v To prevent recurrence from the un-
derlying condition . 
1. First Aid: The patient is commonly 
seen in the home and the dominating 
features are pain and fear. Pain is best 
relieved by morphine which can be 
administered immediately following 
the provisional diagnosis . A brief his-
tory and physical examination will, in 
most cases, provide the final diagnosis. 
The involved limb should be placed 
at rest in a horizontal position ; never 
elevated or made dependent. The en-
vironment of the limb should be cool: 
the application of cold, moist towels 
may be advocated but ice packs should 
never be applied in this early phase. 
"A patient who receives no treatment 
at all is better off than one whose 
limb has been either heated or eleva-
ted ."I4 Exercise is contraindicated "due 
to the toxic metabolites which result. 
Local reflex vasodilatation is of 
value and can be accomplished by ap-
plying heat to the opposite limb or 
the lower abdomen. 
Smoking, and attempts to increase 
the environmental temperature of the 
remainder of the body, yield a general-
ized vasodilatation resulting in an un-
desirable hypotension. 
Some degree of shock is often pre-
sent and may require appropriate treat-
ment. Alcohol, in small amounts, is 
most useful due to its vasodilating, 
anesthetic, and euphoric effects. 
125 
---Acute Pe·ripheral Arterial Occlusion!-----------
Hospitalization should be arranged 
immediately if circumstances permit. 
2. Medical Therapy: With few excep-
tions, these patients require some 
medical treatment, either pre-operative, 
post-operative, or when surgery is con-
traindicated . The components of medi-
cal treatment include : 
(a) Vasodilatation: 
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" Increase blood supply; decrease 
blood demand." The principle is to 
obtain local vasodilatation without 
effecting a drop in blood pressure. 
Generalized hypotension leads to re-
lative blood stasis, both arterial and 
venous, in which subsequent throm-
bosis may occur. 
1. Reflex vasodilatation. Heat should 
never be applied to the involved 
limb . It increases the metabolic 
rate and the oxygen demand of 
the tissues, and may burn the sus-
ceptible, anoxic skinl6. 
Numerous techniques are sug-
gested but local vasodilatation 
seems best achieved by applying 
heat to the opposite limb or to the 
lower abdomen. 
11. Vasodilator drugs. In spite of 
conflicting reports, clinical evi-
dence seems to justify the use of 
these agents if properly adminis-
tered, and when circumstances 
such as anticoagulation therapy 
prevent such procedures as a sym-
pathetic block or subarachnoid 
anesthesia. 
KinmouthS illustrated that the 
maximum effect of the various 
drugs was achieved by intra-arter-
ial administration both above and 
below the point of occlusion. The 
rationale is that circulation time 
in the involved limb is markedly 
increased, thus delaying the effect 
of oral or even intra-venous ad-
ministration 18. This procedure is 
now widely practiced with excel-
lent results. 
Papaverine, 30-60 mgm. intra-
arterially, every 2 hours, has re-
ceived the most enthusiastic re-
ports, followed by Priscoline, 75 
mgm. intra-arterially, every 4 
hours . Alcohol, given orally, 1-2 
ounces every 4 hours, is also an 
excellent vasodilator. 
111. Sympathetic block. This procedure, 
in its various forms, is as contro-
versial as the value of the vaso-
dilator drugs. That a lumbar or 
paravertebral block results in 
some relaxation of arterial spasm 
is evident from the dramatic in-
crease in temperature and sudden 
flushing of the limb which usually 
follows . 
The various procedures require 
special facilities which occasion-
ally necessitates their omission. 
Sympathetic blocks also cannot be 
performed in conjunction with 
anticoagulation due to the high 
incidence of hemorrhage. In em-
bolic occlusion, nerve blocks prior 
to embolectomy may permit the 
embolus to descend into a smaller 
vessel in the arterial tree9. Embol-
ectomy is then contraindicated. 
Conversely, in thrombotic occlu-
sions, where the thrombus is se-
curely anchored to the vessel wall, 
sympathetic blocks are advantag-
eous despite the omission of anti-
coagulation therapy. The return 
of blood to the collapsed vessels 
provides a less suitable medium 
for successive thrombosis to de-
velop. 
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Several types of blocking pro-
cedures are available. If facilities 
permit, subarachnoid spinal anes-
thesia with small doses of Procaine 
hydrochloride (50-75 mgm.) has 
been found to provide excellent 
localized vasodilatation with a mini-
mal drop in B.P.15 • Similarly, con-
tinuous epidural block, with Pon-
tocaine hydrochloride produces 
effective results . In all procedures, 
hypotension should be avoided as 
much as possible. As with other 
forms of therapy, the value of a 
sympathetic block must be deter-
mined on the basis of the existing 
circumstances. 
(b) Hypothermia : 
The necessity of maintaining a cool 
environmental temperature around 
the occluded limb cannot be over-
emphasized. Localized hypothermia 
reduces the oxygen demand of the 
tissues by 5% per degree C. fall in 
temperature, 1 thus decreasing the toxic 
metabolic products and enabling the 
limb to withstand longer periods of 
anoxia. 
Early cooling of the limb should 
consist merely of exposing it to the 
temperature of the room, assisted 
perhaps, by towels soaked in cold 
water. 
After several hours, certain patients 
are candidates for ice-pack cooling. 
When operation is selected but de-
layed for some time, as is required 
for transportation to hospital or to 
a surgical centre, careful use of ice 
cooling is a worthy procedure. A thin 
layer of petroleum jelly applied to 
the leg and covered by a sterile 
stockingettel5 permits ice to be pack-
ed around the limb without the risk 
of freezing or infecting the skin. 
Ischemia of muscle tissue can be with-
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stood for as long as 15 hours under 
these circumstancest4. 
When amputation appears to be 
necessary, pre-operative ice-cooling is 
advocatedl7 to permit greater salvage 
of partially devitalized tissue, while 
a line of demarcation is accurately 
established . 
Hypothermia is a valuable adjunct 
in the treatment of ischemia when 
used with wisdom and discretion. 
(c) A11ticoagulation : 
Careful anticoagulation decreases 
the threat of additional emboli, pre-
vents thrombosis from increasing the 
collateral embarrassment, and impairs 
the onset of phlebothrombosis and its 
complications. When circumstances 
are favorable, anticoagulants are ex-
tremely valuable but demand certain 
precautions and careful observation. 
In the absence of immediate sur-
gery, or a sympathetic block, heparin 
should be administered immediately 
and in adequate amounts. One hun-
dred mgm . (10,000- 15,000 I. U.) 
should be injected intra-arterially, 
every 4 hours, some above and some 
below the point of occlusion, if pos-
siblet7 . This must be preceded by an 
accurate clotting time determination, 
and carefully followed until the clot-
ting time approaches, but does not 
exceed, 20 minutes. Inadequate anti-
coagulation therapy is worse than 
none at all for it contributes to a 
chronic recurring thrombo-embol-
ismt7. 
If surgery is anticipated but neces-
sarily delayed for 10-15 hours, anti-
coagulation s h o u l d be instituted. 
Protamine sulfate, an effective hepa-
rin antagonist, will restore the clot-
ting time to a level compatible with 
surgery, usually within 4 hours. It is 
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administered I.V., every 4 hours, in 
doses of 1 mgm. per mgm. of heparin 
used in the preceding 4 hours. An 
·excess of protamine sulfate, however, 
may result in an increase of clotting 
time, and hence it must be adminis-
tered with care and accuracy. 
Heparin therapy, in the high doses 
suggested, should not be continued 
for more than 3 days, and should 
never be withdrawn suddenly . The 
former instance will occasionally re-
sult in a sensitivity to the drug, mani-
fest by defervescence, eosinophilia, 
and diuresis17 . Sudden withdrawal 
may be followed by a rebound pheno-
menon resulting in a temporary de-
creased clotting time4. Both of these 
complications can be readily overcome 
by the use of dicoumarol, commen-
cing in combination with the first 
dose of heparin and the gradual with-
drawal of heparin at 3 days. Three 
hundred mgm. of dicoumarol on the 
first day, 200 mgm. the second day, 
and 100 mgm. the third day will usu-
ally decrease prothrombin levels to 
15-25 % of normal. By daily estima-
tions of the prothrombin level, the 
dosage of dicoumarol may alternate 
between 50 and 100 mgm., in an 
attempt to maintain prothrombin at 
20 % of normal. 
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The response of the clotting mec-
hanism to the anticoagulant drugs 
will vary somewhat with each pa-
tient5. Thus, careful observation and 
laboratory control is essential. 
If bleeding occurs, it is usually 
seen as petechiae in the mucous 
membranes. Occasionally, internal 
leakage will occur insidiously and 
this must be anticipated and detected 
by careful observation of pulse, blood 
pressure, and any indication of shock. 
The appropriate antagonist should 
immediately be given; namely, Prota-
mine sulfate for heparin, and Vitamin 
K 12 for dicoumarol. Blood transfusion 
and other supportive measures are 
self-evident. 
Contraindications to any form of 
anticoagulation therapy include:5 
(a) Renal or hepatic disease 
(b) Blood dyscrasias 
(c) Active gastrointestinal ulcera-
tion 
(d) Recent surgical procedures in-
cluding sympathetic blocks 
(e) Hemorrhagic diatheses. 
Other anticoagulants include Phen-
ylindanedione, Tromexan and Sin-
trom, all of which are favorably re-
ported. The selection of an agent 
should be based, if possible, on 
familiarity with its use. 
The majority of complications as-
sociated with anticoagulation therapy 
are due to human error. Cooperation of 
the nursing and laboratory staff, with 
c a r e f u 1 observation and control 
should minimize and perhaps abolish 
the untoward results of this valuable 
therapeutic procedure. 
(d) General care: 
The general care of the patient is 
of prime importance and involves the 
common necessities of reassurance, 
adequate nutrition, prevention of 
skin trauma and infection, and other 
supportive measures. This cursory 
consideration of the general manage-
ment of the patient should not dis-
tract from the importance of the 
treatment. 
3. Surgical Treatment: 
The success of surgical treatment 
decreases as the duration of the occlu-
sion increases. Early diagnosis, rapid 
careful assessment, and preparation are 
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essential. The differential diagnosis of 
the cause of occlusion must also be 
considered. Emboli should be located 
and excised without delay. Thrombo-
sis, however, deserves observation, as 
not uncommonly thrombus occlusions 
are well managed by the limb i tsel£17 . 
The recent advancements in vascular 
surgery and the successful results re- · 
corded in cases of arterial occlusion 
are adequate testimony to the advan-
tages of this therapy. The value of this 
management should be ever present 
in the mind of the attending physician 
and when the circumstances permit, 
operative restoration of arterial pa-
tency should be immediately attempted. 
Initial treatment with attempts to 
relieve spasm and promote collateral 
circulation will frequently improve the 
surgical result. Such a procedure per-
mits a more accurate estimation of the 
severity of the condition and provides 
a better opportunity to localize the 
lesion. One to three hours delay due 
to the above procedures will, in most 
cases, be more helpful than harmful. 
This, as has been suggested, is excep-
ted when an embolus is the known 
cause and its location accurately estab-
lished . 
The site of the occlusion from any 
cause may contraindicate the surgical 
aproach. Embolectomy or thrombec-
tomy should not be attempted on 
arteries smaller than the popliteal7. 
Surgical exposure of a smaller artery 
will result in ligation of many colla-
terals which are necessary even after 
the occlusion itself is removed. Pseudo-
embolism demands with equivalent 
urgency, that the site should be defi-
nitely established prior to surgery. 
Incision of an empty spasmodic vessel 
is of little value. Pre-operative attempts 
at vasodilation gain additional merit 
when successfully associated with this 
condition. 
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In consequence, careful clinical ex-
amination to determine the point of 
pulse obliteration and its significance 
(see Nordentoft's sign); the lines of 
demarcation of temperature and pallor; 
substantiated by laboratory aids such 
as arteriography; all are preparatory 
necessities which result in optimum 
surgical success. 
(a) Embolectomy: 
Embolectomy is the treatment of 
choice in embolic occlusion , if the 
site is favorable . It consists of simple 
exposure and removal of the obstruc-
tion. Optimum time is within the first 
six hours, prior to the organization 
and adherence of the blood clot. 
Some authors advocate a sympathec-
tomy to follow, but this procedure 
seems unnecessary, and particularly 
so, if the patient is a cardiac risk. 
(b) Arterial Graft or 
T hromboendm·terectom y: 
Thrombosis of a vessel resulting 
in occlusion, may be successfully 
treated by an arterial graft or by a 
thromboendarterectomy17. The former 
procedure replaces the thrombosis 
and the underlying damaged wall 
with a new section of vessel. The 
second involves the removal of the 
thrombosis along with the damaged 
intima 1 layer only. This is a 
relatively new approach which has 
met with considerable success. An 
accompanying sympathectomy is not 
indicated if the atherosclerosis is lo-
calized. In generalized involvement, 
sympathectomy may be the only pro-
cedure of value with or without 
arterial surgery. The post-operative 
course is relatively good and recurrent 
thrombosis formation is not common, 
although post-operative anticoagula-
tion is advised by some investigatorsls 
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commencing not sooner than 10 
hours after surgery. 
Amputation is an undesirable, but 
often necessary, surgical procedure. 
Pre-operative management s h o u 1 d 
strive by means of anticoagulation, 
refrigeration and vasodilation to pre-
serve as much healthy and partially 
devitalized tissue as possible. When 
adequate demarcation between viable 
and gangrenous tissue has occurred, 
amputation should be performed and 
followed by inclusive therapy to pre-
vent additional loss of tissue or sub-
sequent occlusion. 
Surgery may also be necessary for 
the treatment of the underlying dis-
ease. Mitral valve lesions may be 
amenable for commissurotomy, and 
an aneurysm may demand a graft re-
placement. A detailed discussion of 
these procedures is beyond the scope 
of this article, but this brief refer-
ence is included to emphasize the 
value of operative treatment for the 
problem of arterial occlusion. 
SUMMARY 
An understanding of the etiology and 
physiopathology of acute occlusion of a 
peripheral artery, combined with a know-
ledge of the significance of the clinical 
manifestations permits the selection of a 
wise therapeutic program. 
This emergency is due to the sudden 
obstruction of a major artery by either an 
embolus or a thrombus. The subsequent 
local changes which occur are similar for 
either cause. The clinical findings associ-
ated with these changes develop in a 
regular sequence of events, thus permit-
ting an assessment of the severity of the 
occlusion on examination. 
The management consists of first aid, 
medical treatment, and surgery. The assets 
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and limitations of the various components 
of treatment are discussed. An attempt 
has been made to relate the therapeutic 
program to the specific clinical findings 
and the changes which may occur. 
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En1ergency 
Differential 
Treattnent and 
Diagnosis of Cotna 
GRAHAM TORDAN, '57 
INTRODUCTION 
Coma may be defined as a state of complete loss of consciousness from which 
the patient cannot be aroused even by the most potent stimulation. While it is 
one of the most common cases presenting in any hospital's emergency service, 
accounting for 3% of total admissions, it is simultaneously one of medicine's 
most perplexing problems, for two reasons: 
(a) A direct history from the patient, a major part of any diagnosis, is, by defini-
tion, absen t. 
(b) Rapid appraisal and treatment of the patient may spell the difference between 
recovery or death for that patient. 
GENERAL ETIOLOGY AND 
PHYSIOPATHOLOGY 
I. Closed Head Wounds 
Bra·in damage due to head wounds 
varies roughly according to the rate of 
acceleration or deceleration of the brain 
within the cranial vault. It has been shown 
that the upper cerebral hemispheres un-
dergo rotary and linear movements at the 
time of trauma, while the basalis, especi-
ally the frontal and temporal lobes, re-
mains stationary due to the restrictions 
of the middle and frontal cranial fossae. 
At the time of injury, the reticular sub-
stance of the basilar position of the brain 
receives the most extensive damage. There 
follows either a transitory or complete 
loss of all body functions essential to 
visceral maintenance, including cardiores-
piratory action. 
After the initial contusion there follows 
a period of "cerebral swelling" (location 
as to intra-cellular fluid or extra-cellular 
fluid edema remains unknown) . If the 
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patient is to recover, this swelling subsides 
and consciousness is regained; however, 
if it does not regress, the hippocampus 
continues to expand and eventually her-
niates through the tentorial incisura and 
death follows. At autopsy, such fatal cases 
have repeatedly shown extensive "crow's 
feet" hemorrhages into the pons and ad-
jacent midbrain . 
Practical Application 
Since hypoxia of any degree tends to 
aggravate cerebral edema by increasing 
vascular permeability, mandatory therapy 
of such cases would include: 
1. Adequate oxygenation of tissues by 
a continuous airway. 
2. All necessary efforts to insure pro-
per venous return from the cere-
brum. 
3. Control of hyperpyrexia, since meta-
bolism is greatly increased by fever 
and oxygen consumption is propor-
tionately increased. 
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II. Cerebral Compression 
Under this broad factor, productive of 
coma might be included: 
1. Intra-Cranial Hemorrhage. 
a. Traumatic origin. 
b. Vascular disease. 
c. Blood dyscrasias. 
2. Abscess-either pyogenic or fungal, 
primary or secondary, from an extra-
cerebral focus. These may also be 
dural or within the brain substance. 
3. Brain Tumor-benign or malignant, 
primary or secondary. 
Physiopathology of Compressions 
Despite its origin, the mechanism is 
basic to all-a compression and destruc-
tion of brain tissue. The episode may be 
acute and fulminating within minutes, as 
in massive cerebral hemorrhage, or it may 
be as vague and insidious as a slowly en-
larging intra-cranial tumor. 
From the view- point of emergency 
treatment, the most important factor is 
hemorrhage, whether it be extra- or sub-
dural or intracerebral. Extradural hemorr-
hage can be assumed to be from a lacerated 
middle meningeal artery when associated 
with a blow on the head. In this instance 
the temporal bone is usually fractured 
with enough force to tear the artery. Sub-
dural hemorrhage is generally also trau-
matic in that the fragile sub-cortical vessels 
are contused, but underlying pathology 
also often pre-disposes to such a vessel 
tear. 
Hemorrhage, in itself, is highly lethal, 
but should cerebral edema also be present, it 
is augmented, making early diagnosis and 
evacuation of the pressure source doubly 
urgent. 
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III. Non-Traumatic or Compressible 
Factors 
1. Vascular 
a. Hypertensive encephalopathy. 
b. Uremia-this may or may not be 
on a vascular basis. 
c. Diabetic endarteritis. 
d. Syphilitic arteritis. 
2. Toxicological 
a. Alcohol-acute or chronic. 
b. Barbiturates. 
c. Morphia. 
d. Bromism. 
e. Carbon Monoxide. 
f . Acidosis or Alkalosis. 
g. Insulin Coma. 
h . Uremia-from any cause. 
i. Surgical anesthesia. 
3. Miscellaneous Causes 
a. Viral encephalitis. 
b. Hepatic coma. 
c. Severe hyperpyrexia from any 
cause, especially in children . 
d. Heat stroke. 
e. Idiopathic epilepsy. 
Non-compressible vascular causes pro-
duce cerebral ischemia followed by lique-
faction necrosis. The time factor varies 
with the acute nature of the illness . Func-
tionally, the cerebral vessels are endar-
teries with the result that brain tissue 
lacks regenerative powers and any damage 
done is irrevocable. 
With regard to poisoning, the exact 
mode of action remains an open question. 
However, it is generally agreed that the 
damage is at the cellular level with a 
depression or suppression of cellular en-
zyme function and resultant anoxia. The 
hypoxia or anoxia which results affects 
those tissues first which are least able to 
function under such conditions, i.e. heart, 
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kidney, CNS. Initially, the patient experi-
ences increasing headaches, due, it is 
supposed, to cerebral swelling from the 
increased in tea-cranial pressure from ex-
cessive transudation across anoxic capil-
laries. Permanent cellular hypoxia, which 
is more or less the case in any chronic 
poisoning, has been found to produce a 
symmetrical bilateral necrosis of the globus 
pallidus, justifying the cellular theory of 
toxicity. 
EMERGENCY TREATMENT 
No formula can be didactically provided 
and adhered to with regard to treatment 
of the comatose patient. For the sake of 
orderly management, therapy may be di-
vided into medical and surgical measures. 
It should also be appreciated that therapy 
should be as conservative as possible to 
allow appraisal of the degree and cause 
of the clinical picture. Only then should 
rapid and definitive measures be under-
taken. Medical measures are outlined be-
low since they are necessary prior to any 
surgery which may be cont·emplated. A 
discussion of surgical correction has been 
omitted for the sake of brevity. 
I. Medical Measures 
1. Mai11tenance of Circulation 
The cause of coma is not always 
due to an external exsanguination, but 
more often to a vaso-vagal response 
with resultant cerebral anoxia. If there 
is obvious blood volume loss, system-
atic blood pressure must be elevated 
and maintained by appropriate replace-
ment transfusions. 
2. Adeq11ate Airway 
Copious upper respiratory secretions 
can often cause serious mechanical 
obstruction to respiration, so that the 
oral and nasal pharynx may require 
repeated aspirations to be kept open . 
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Impending respiratory failure always 
merits immediate intubation and the 
mechanical respirator if necessary. 
Oxygen by nasal tube or by tent is 
usually needed in severe cases and no 
time should be lost in performing a 
tracheotomy when any sign presents 
or doubt exists about hypoxia failing 
to respond to less radical measures of 
correction . 
3. Temperat11re Control 
Lesions involving the hypothalamus 
may lead, sooner or later, to loss of 
body heat control. An oral temperature 
of 102° F. should be met by con-
tinuous fanning, ice packs, cool com-
presses, and A.S.A. grs. x-xv per 
rectum as needed. 
4. W aler and Electrolyte Balance 
If cerebral edema is to be lessened, 
urine voided by indwelling catheter 
should be approximately 1000 cc per 
day. Parenteral fluids should be rela-
tively Sodium free except when pers-
piration and extreme temperature 
produce fluid loss by this route of 
quantities greater than 2,000 cc a day. 
5. Nutrition 
As soon as feasible, a high caloric, 
high protein diet should be provided 
by naso-gastric tube. A caloric intake 
of between 2500 and 3000 Cal./day is 
usually adequate for the comatose 
patient. 
6. Nursing Care 
Strict attention to skin hygiene, pre-
vention of bowel and bladder disten-
sion and careful watchfulness are vitally 
important in the medical management of 
the unconscious patient. 
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DIFFERENTIAL DIAGNOSIS 
Once again, no specific formula can be 
given or will be adhered to by every 
physician at tempting diagnosis of his 
comatose patient. However, if the logical 
steps and principles of diagnosis are fol-
lowed here, no etiological factor should 
be grossly overlooked . 
I. History 
The hi story is an essential factor in any 
diagnosis, and no situation is too acute 
to precl ude it . Pertinent factors would 
include : 
1. Time and nature of onset . 
2. Previous episodes and treatment, if 
any, at that time. 
3. Careful recording of the recent 
event. 
4. History of patient's drug therapy, 
including penicillin, insulin, and any 
clue which may suggest an allergic 
manifestation . 
5. When toxicological factors are sus-
pected, details of exposure, drug 
trade names, source, and, if possible, 
a sample of the substance should be 
sought. 
II. Physical Examination 
The physical examination should never 
be taken lightly since it may often reveal 
the ob vious cause . It should be rapid but 
thoroug h and should incorporate : 
1. General evaluation as to state of 
shock, hydration , obvious masses or 
swelling. 
2. Fundascopic inspection. 
3. Estimation of cardiorespiratory func-
tion . 
4 . Examination of the chest for flat-
ness, retraction, abnormal brearh 
sounds. 
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5. Abdominal inspection for palpable 
masses or organs, bladder or bowel 
distention, fluid and tenderness. 
6. Neurological search for focal or 
systemic signs of nerve damage, and 
evidence of meningeal irritation. 
III. Laboratory Aids 
1 . Routine Procedures. 
a. C.B .C. and urinalysis. 
b . Hemoglobin , and/ or hematocrit. 
c. Type and cross-match. 
d. Blood serology. 
2 . Special Investigations. 
Further needed laboratory tests will 
depend, to a great extent, on the in-
formation available from the routine 
evaluation of the patient. When indi-
cated, free use of further blood and 
urine studies, radiological work-ups, 
lumbar puncture, and the whole gamut 
of available aids should be systemati-
cally called upon . In the great majority 
of cases, physical signs, meticulous 
history, and routine laboratory work 
preclude use of extensive laboratory 
facilities . 
SUMMARY 
Coma may vary in degree with decreas-
ing response to external stimulation, until, 
in its deepest planes, no reaction of any 
kind can be elicited. 
All the involved morbid anatomy points 
to a prog ressive decerebration with exten-
sor rigidity, absence of tendon reflexes, 
Cheyne-Stokes respiration, and, terminally, 
C.N.S. arrest. 
In summary, the single most salient point 
of the condition is that coma, per se, is 
never a separate and distinct disease, but 
always the outward manifestation of some 
other disease . The cause may be as obvious 
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as a head wound, or as nebulous as a 
stretcher case with no additional informa-
tion on which to rest a diagnosis. For 
this reason, the physician must be aware 
of the myriad of causes which can present 
as coma, and be capable of appraising 
each patient with a method that leaves 
no treatable cause unconsidered. 
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ANSOLYSEN IN THE TREATMENT 
OF ARTERIAL HYPERTENSION 
A. Davignon, M.D., et al 
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Ansolysen resembles hexamethonium 
chemically and pharmacologically. They 
both act by blocking the transmission of 
nerve impulses at the level of the auto-
nomic ganglia, competing with acetyl-
choline. 
Along with their hypotensiv·e action 
there may be disagreeable side effects, viz., 
paralysis of accommodation, constipation, 
dryness of mouth, impotence and ortho-
static hypotension . 
The ganglioplegic activity of Ansolysen 
appears to be five times greater than that 
of hexamethonium, and its duration of 
action about 1V2 times longer. 
Thirty patients, 22 with essential hyper-
tension, and 8 with malignant hyperten-
sion were treated during periods from 4 
to 56 weeks. Anolysen was administered 
either alone or with Apresoline and/or 
rauwolfia. 
Results: 
1. Lowering of arterial pressure, often 
spectacular, was observed in each case. 
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The fall in pressure was more marked 
when Ansolysen was used in combina-
tion, as described above. 
2. In 5 cases of essential hypertension 
with reduction of vision, hemorrhagic 
lesions and retinal exudate, there was 
complete and rapid disappearance of 
hemorrhages and absorption of exu-
date within 8-13 months. 
3. In 7 cases of left ventricular hyper-
trophy, the transverse diameter of the 
heart showed no change. 
Conclusions: 
1 . Ansolysen is a powerful hypotensive 
drug. It is preferable to use it in asso-
ciation with Apresoline with or with-
out addition of rauwolfia to diminish 
extreme fluctuation of pressure, while 
at the same time lowering the doses 
normally required. 
2. When rapid control of pressure is re-
quired Ansolysen is the drug of choice. 
3. It should be used in cases of severe or 
malignant hypertension which are re-
sistant to Apresoline or rauwolfia. 
4. Ansolysen should not be used in cases 
of advanced arteriosclerosis. 
-Gordon Scratch, '58 
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Accidents and the 
of the Physician 
Auton1obile 
Responsibility 
DON McGEE, '57, IAN MALCOLM, '57 
Paper given at Caduceus II meeting ( see p. 149) 
INTRODUCTION 
We are attempting to supplement your knowledge of traum atic motor accidents 
while avoiding the time-worn diches . We hope we can give you a reasonable 
insight into the latest available literature and leave you with a practical under-
standing of the problem . 
Dr. Horace Campbell of Denver states that, .. We must cease speaking of the 
auto 'acci dent". These tragedies, .. he s tates, .. follow inevitably upon a set of de-
liberately imposed circumstances and therefore are no accident ... 
INCIDENCE 
Statistics show: 
(1) Three major causes of death are : 
heart disease, malignancy, and acci-
dents. However, accidents are the 
leading cause of death among 1-24 
age group and the second most im-
portant cause in 25-44 age group. 
(2) More Americans were killed at home 
in one year by motor cars (1953 -
38,000) than were killed in the three 
years of the Korean war. Of Korean 
injuries half were caused by enemy 
action and half by transportation and 
of these 70% were caused by motor 
vehicles. 
(3) G. F. Strong, Past President of the 
Canadian Medical Association com-
pared these causes with regard to 
"life years lost" . A British Columbia 
survey showed : 
Heart Disease ...... 12% 
Cancer ................. 10% 
Accidents .............. . 17.5% 
(25 % motor vehicles) 
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ETIOLOGY 
1. Vehicle_ Factors are, 
( i) Deceleration 
(ii) Impact absorption 
(iii) Whiplash injuries from rear end 
collsions 
(iv) Ejection through car doors (56% 
killed) 
(v) Position in car makes little dif-
ference_ The "death seat" is a 
misnomer. 
2. Occupant 
1. Physical 
(a) Age : According to the Metropolitan 
Insurance Company's figures, young 
women (20- 25 years) have fewer 
accidents than men of that age. 
Many accidents result from care-
less young people, haphazardly 
trained. As regards the elderly 
driver, special medical examinations 
are required over 70 years, there-
fore, they should be capable. 
(b) Constitutional Factors in which a 
sudden aberration occurs: 
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Epilepsy 
Diabetes (especially the possibility 
of an insulin reaction) 
Syncope-seldom a cause 
a) Vaso-vagal 
b) Disturbances of cardiac 
function 
Valvular conditions, e.g. aortic 
stenosis 
Meniere's Syndrome-
vertigo 
carotid sinus syndrome 
Hypertension 
a) Cerebral 
b) Coronary episodes 
The incidence here IS low 
Intoxications 
a) Alcohol-This is the com-
monest and may be a fac-
tor in as high as 80 o/o of 
traffic accidents. Tests in 
this connection have short-
comings because they ig-
nore the factor of toler-
ance. 
b) Barbiturates and other 
sedatives 
c) Antihistamines 
d) Narcotics-Here it is not 
impairment but increased 
carelessness. 
e) Anti-convulsants 
f) Chlorpromazine (Largactil) 
Fatigue-common cause 
2. Mental 
An editorial in the Journal of 
American Medical Association states that 
90 o/o of traffic accidents involve infrac-
tions of regulations. The problem is to 
find out why. 
One author states, "It is most likely a 
combination of thoughtlessness and the 
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illogical, but almost universally attitude of 
over-optimism, which makes the driver 
believe that no matter how many fatal 
accidents he has accurred or will accur, 
nothing is going to happen to him." 
According to the New Jersey Accident Pre-
vention Clinic psychological data revealed 
that 46% of traffic violators are clearly 
adjusted, while 83% of control subjects 
were rated clearly adjusted. As shown by 
this 2 :1 ratio, the problem of safe driving 
is essentially a problem of driver attitudes 
and social relationships. 
TYPES OF INJURIES 
In determining the types of injuries 
found in automobile collisions, several 
series were consulted . Each study drew 
up complete tables on the numbers and 
types .of injuries, the location of the occu-
pants, the relationship of location to type 
of injury, and the sources and mechanism 
of injury. These series point out many 
important factors as to the cause of vari-
ous injuries. For example, the principal 
behind all serious injuries appeared to be 
the uncontrolled motion of the occupant 
in relation to that of the automobile. In 
abrupt deceleration, as in a head-on-col-
lision, the occupant continues to move 
forward at approximately the velocity of 
the automobile in the instant preceding 
the accident until he is stopped by im-
pact against the steering wheel, wind-
shield or dashboard . In abrupt accelera-
tion , as in collision from the rear, the 
automobile is thrust forward beneath the 
occupant. This results in a whiplash in-
jury when the head and neck are snapped 
backward, or when such hyperextension 
is overcorrected. 
1) Fatal Injuries 
(a) Intracranial lesions, including 
subdural hematoma, all types 
of intracranial hemorrhage and 
contusion and abrasion of the 
brain. 
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(b) Internal injuries of the chest 
are associated with crush types 
of injuries mainly. These in-
clude gross evidences of car-
diac injury and complications 
ensuing shortly after crash in-
jury - for example, hemo-
thorax, hemopericardium, an-
terior mediastinal hemorrhage, 
pulmonary atelectasis, bronchi 
filled with various exudates 
and hydrothorax. 
(c) Intra-abdominal injuries include 
lacerations to the spleen, ad-
renal glands, liver and kidneys, 
complicating hemorrhages in-
volving the retroperitoneal 
spaces and other areas. Also 
there are kidney changes char-
acteristic of the "crush syn-
drome" . 
There is a noted tendency for 
the chest, head and abdomen 
to take precedence over all 
other regions of the body in 
fatal injuries, thus differing 
sharply from that of the sur-
vival group. 
(d) Other fatal injuries were tran-
section of the lower cervical 
cord, lacerations around the 
urethra, prostate and anus and 
rupture of the urin ary bladder. 
2) Non-Fatal Injuries 
These are of the g reatest import-
ance to the first aid attendant and to the 
doctor . Those injuries which are not im-
mediately fatal, or at least not within the 
first few hours, have an excellent chance 
for recovery if they are adequately cared 
for on the spot and transported safely 
and quickly to a treatment center. During 
the last world war it was found that less 
than 2% of all deaths took place after 
the casualty was in the hands of exper-
ienced corps-men and doctors. That is, 
our methods of treatment have so va~tly 
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improved that if an injury is not im-
mediately fatal, the chances for recovery 
are excellent, provided help can be ob-
tained. The types of non-fatal injuries 
are many and varied . Abrasions and con-
tusions, of course, make up the greatest 
number of injuries. Strains or sprains in 
all locations of the body are numerous. 
The whiplash-injury to the neck makes 
up a large percentage of all these strains. 
Next in number are the fractures. Those 
of the ribs, skull, vertebrae and clavicle 
take precedence in auto accidents for the 
most part. Fractures in the extremities 
occur less often, the incidence decreasing 
as you move from the upper portion of 
the limb to the lower and more mobile 
parts . Injuries to the more vital areas 
such as the chest, abdomen and cranium 
are of course less common in the non-
fatal grotJ p for obvious reasons. 
CARE OF THE AUTOMOBILE 
CRASH VICTIM 
A. Emergency First Aid at 
the Site of the Accident 
The first question we ask is : how can un-
necessary deaths be prevented following an 
accident? Probably the most obvious essen-
tial is the proper first aid training for all 
of us, doctors and laymen alike. It is a 
curious anomaly that no course in first 
aid exists in most universities and even 
in medical schools, today. The average 
medical student on receiving his degree, 
often knows less about first aid than a 
First Class Boy Scout. 
Let us turn now to the actual care of 
the individual victim. First, all emer-
gency situations which threaten life must 
be corrected. Since every victim must be 
presumed to have sustained multiple in-
juries, a rapid physical examination should 
be carried out, paying particular attention 
to the vital signs. Emergencies in which 
oxygen exchange is prevented by mechani-
cal factors present the most urgent need 
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for care. Voluminous blood loss demands 
attention . Associated shock which may 
occur with widespread soft tissue dam-
age may also so threaten the circulating 
blood volume that immediate intensive 
therapy is required to save life. Next, 
any damage to abdominal and thoracic 
viscera requires care, and so on, passing 
to the repair of damaged areas less vital 
to the maintenance of life. 
1) Oxygen Exchange 
Proof of an intact airway must be estab-
lished at once upon examining the patient. 
It may help to use the time-honored test-
ing with a cold mirror held in front of 
the nostrils if the patient is unconscious. 
If there are no breathing movements and 
the heart is still beating, the airway must 
be cleared at once, and artificial breath-
ing in stituted . Everyone should know one 
good method of artificial respiration , 
keepin g in mind that a person may die 
just as effectively from swallowing his 
tongue as from a bullet in the heart. 
Injuries associ ated with inadequacy of 
the airway include those about the face 
and mouth, and penetrating wounds of 
the neck which are likely to result in 
bleeding into the pharynx. These patients 
must be placed with the belly, face and 
head down, and the head lower than the 
chest and turned to one side, so that the 
blood can run into the mouth and out. 
"Sucking wounds" of the chest should 
be plugged to prevent continued sucking 
by some means or other, even if this re-
quires holding one's hand over the lesion . 
2) Frank H emorrhage 
External hemorrhage is obvious on 
rapid super£,icial examination and should 
be controlled at once. The best method 
of controlling active hemorrhage is to 
apply direct pressure to the wound over 
a clean cloth . Tourniquets are avoided 
because most are applied incorrectly and 
when so applied, they increase venous 
bleeding and fail to arrest bleeding from 
arteries. Furthermore, serious damage due 
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to per-ipheral" arterial thrombosis can re-
sult if a properly placed tourn iquet is 
left on too long. Pressure points have 
very little to offer in the way of help. 
Compound wounds must not be treated 
except by covering with ster ile dress ings. 
3) Sh ock 
The patient in shock will usually look 
pale and clammy and the superficial veins 
will be collapsed . Some of the shock may 
be overcome by elevating the lower por-
tion of the body by means of an inclined 
plank or door, thereby preserving the cir-
culation intact between heart and brain. 
Little more can be done for this condi-
tion until an ambulance arrives. 
4 ) Other M easures 
If the abdomen is split open , although 
this is not very common, all one can do 
is return the bowel, if outside, to the 
abdominal cavity and bind up the hole 
as best on e can. The rule for fractures 
in general is that they should be splinted 
before the patient is moved, even if this 
may necessitate holding up traffic. Having 
performed all the aforementioned essen-
tials, it is then permissible to look around 
for a blanket or other such creature com-
forts which make the patient happier . 
The following is a list of simple equip-
ment eve ry doctor should carry in hi s 
car at all times. 
l. Guedel oropharngeal arrway. 
2 . 2 or more artery snaps. 
3. 5 sterile dressing pads-6" by 6" 
or larger. 
4. 5 Elastic bandages (crepe) 3" size. 
5. 5 triangular bandages. 
6. Scissors. 
7 . Safety pins. 
8. Thomas splint. 
B. Transport of the Patient 
The hazards of transporting the patient 
are many. Great attention must be paid 
to the actual details of transportation. A 
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spinal injury if present may be aggra-
vated by movement and in the cervical 
region this may be fatal. Fracture of the 
long bones, when displaced, may tear a 
major artery. Examine for any fractures 
of the spine by eliciting localized tender-
ness over the spinous processes of the 
in volved ve rtebrae. It is almost always 
better to wait for an ambulance with 
proper equipment to arrive, than to try 
to double the patient up into the seat 
of an automobile. Such a position may 
in crease the present injury and precipi-
tate shock. In moving the patient to the 
ambulance special attention should be 
paid to the maintenance of the mutual 
anatomical relationships of the skull and 
spine. In order to avoid any possible 
trauma to the spinal cord, one person 
should have the responsibility of moving 
the head . He should exert mild traction 
and see to it that all of his efforts par-
allel those of the person moving the rest 
of the body. Never let the victim dangle 
between two persons. 
Morphine is best avoided unless the 
patient is in extraordinary pain, for it is 
rarely needed and can cause dangerous 
depression of the respiratory centre. In 
the absence of severe head injuries or 
depressed respiration , 1/6 gr. morphine 
can be given intravenously. 
One cannot mention the aspect of 
transportation without reference to the 
question of the ambulance. Morticians 
are responsible for most of the ambu-
lances in this country, and perhaps there 
is some "grisly" lesson to be learned from 
this! In any case, most ambulances lack 
at least some of the essential equipment 
and trained personnel to handle casual-
ties. All ambulances should carry plasma 
or plasma expanders with the equipment 
to administer them quickly. Other equip-
ment should include oxygen tanks and 
masks and a moderate supply of ordinary 
splints. Above all, no ambulance should 
be despatched to an accident wi.thout men 
expertly trained in essential First Aid 
methods. 
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C. Hospital Care 
A discussion of the general surgical 
management in the hospital is beyond 
the scope of this paper but is mentioned 
for the sake of completeness. 
PROPHYLAXIS 
That the physician is primarily re-
sponsible for care and treatment is a well-
recognized fact, but few would deny that 
the most brilliant achievements of mod-
ern medicine lie in the field of preven-
tion, e.g. Salk vaccine. The public con-
fidence has been well shown here and 
there is no reason why it cannot be dupli-
cated in regard to accidents, if approached 
in the right manner. 
Vehicle 
Competent studies make it appear that 
a large proportion of deaths and injuries 
could be avoided by certain rather simple 
changes in automotive design and passen-
ger stabilizing devices . The physician 
would do well here not to fall into the 
lay apathy but keep abreast of new de-
velopments and enthusiastically support 
those which the medical research groups 
consider valuable. 
Occupant 
The medical profession has yet to com-
prehend its responsibility in regard to 
selection and training of drivers. Thou-
sands of persons are driving cars on our 
streets and roads who should never have 
been allowed to do this, and tbeir doctors 
know it. 
Driving T ests: Evidence has been given 
that adequate driving lessons will signi-
ficantly decrease the accident rate. Psycho-
logical and psychiatric screening of drivers 
is in its infancy and waits on the medical 
profession . Physicians can have more to 
do with driving control and licensing 
than we have heretofore been willing to 
assume. 
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SUMMARY 
Motor car accidents are of significant 
importance for the medical profession to 
assume a much greater responsibility. The 
whole field deserves much closer study 
with special emphasis on the preventive 
aspects. The etiology appears to resolve 
itself mainly into a lack of safety de-
vices for automobile, and more import-
ant the play of psychological and con-
stitutional influences on the driver . More 
stress on safety design in cars is required, 
paying particular attention to the pad-
ding of surfaces which the occupants will 
strike if they hurtle forward, or perhaps 
more important, preventing this hurtling 
forward through the use of restraining 
devices. The physician can individually 
meet his responsibility by curtailing physi-
cally and mentally unfit drivers and by 
giving more consideration to emergency 
first aid measures. 
OCCLUSION OF A RENAL ARTERY 
AS A CAUSE OF HYPERTENSION 
E. F. Poutasse 
Circulation, 13: 37, 1956 
The clinical implications of experimen-
tal hypertension have been extensively 
explored since 1934 when Dr. Goldblatt 
demonstrated that compression of one or 
both renal arteries with a metal clamp 
will produce hypertension in dogs. It is 
now a generally accepted fact that there 
is some relationship between hypertension 
in humans and various kidney lesions. It 
is also true that many conditions which 
do not simulate the conditions produced 
by animal experimentation have been 
loosely called "Goldblatt kidney". 
This paper presents reports of three 
cases of unilateral renal artery occlusion 
associated with renal hypertension. In 
each case nephrectomy relieved the hyper-
tensive vascular disease and in each case 
the affected kidney revealed ischemic 
atrophy, the extent of the atrophy depend-
ing on the amount of normal blood supply 
NovEMBER, 1956 
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which remained intact. The writer con-
siders that these cases closely simulate 
Goldblatt's experimental hypertension. 
An outline of the important points in 
the diagnosis of this lesion is also pre-
sented by the author. 
These diagnostic points are : 
1. Abdominal or flank pain followed 
by the sudden onset of high blood 
pressure in a patient wit>h no family 
history or hypertension . 
2. The demonstration of unilaterally 
decreased renal function by (a) in-
travenous pyelography or (b) the 
comparison of urine sample from 
each kidney. 
3. Aortographic visualization of partial 
or complete occlusion of the renal 
artery or of its main branches. 
The author concludes that this form of 
hypertension, when clearly corroborated, 
is treated most satisfactorily by nephrec-
tomy of the diseased kidney. 
- James G. Goodwin, '57 
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-
His Thoughts and his 
the History of Medicine Place • tn 
DON MILLS, ' 57 
Paper IS pt'esented to Osier Society of London, Canada. (see p. 148) 
INTRODUCfiON 
A medical student, in his rapid transport through the long list o_f _great men 
in medical history, is often led to believe that an old Gr~ek phys1c1~n na~ed 
Galen represented only a barrier to the progress of med1cme---a barner wh1ch 
was not sha ttered until the renaissance of the 15th century . It was 1n an effort 
to confirm or deny this commonly held opinion that this brief study was under-
taken. 
Galen was born in 131 at Pergamum in Asia Minor, of Greek parents. He 
studied medicine in his own country in Corinth and finally in Alexandria. The 
first part of his career was spen t in his native city ~s. physi~ian in the temple . of 
Aesculapius. Later Galen moved to Rome and latlmzed h1s name to Claudms 
Galenus but continu ed to write in Greek . After many skirmishes with envious 
fellow physicians he was forced to flee to his own country . Following the lapse 
of a few years he was recalled to Rome to become body-physician to the Emperor 
M arcus Aurelius, and thus, under the protection of Aurelius and of his son 
Commodus, he was able to carry on his work in Rome unmolested. G alen prob-
ably died about the year 210, aged near the octogenarian mark. 
What concerns us here more than Galen's life are his literary achievements. 
As a writer Galen was very productive. H e wrote 256 treatises, 131 of which 
were of a medical character. Of his medical writings 83 treatises are still extant. 
His other works embraced th e fields of philosophy, mathematics, grammar and 
law. In a work of this type it would be impossible to review all of Galen's 
writings . I t is the author's desire simp ly to review a number of Galen's treatises 
of a medical nature with the purpose of sampling a few of his beliefs. It is further 
hoped th at some conclusio n can be Jrawn as regards the place of Galen in the 
hi story of medicine. Wa he a help or a hindrance? 
ANATOMY had been revived since the days of Hero-
philus and the dissection of cadavers was 
taboo. Galen began his discourse on the 
anatomy of the human body with the 
hand, then proceeded to the rest of the 
extremities, the intestinal canal, the res-
piratory organs, the brain, the spine, the 
blood-vessels, and the genital organs. The 
human hand was described in detail and 
with exacting thoroughness but gave clear 
evidence of being the result of investiga-
ting the hands of apes. Galen was a keen 
osteologist as several exerpts from his 
"On Anatomical Procedure" ( Book 1) 
will show: 
As an anatomist Galen had indeed the 
advantage of being able to build upon the 
work of brilliant predecessors, but he 
realized the importance of his inheritance 
and enhanced it by his own observations. 
In his book "On Anatomical Procedure" 
Galen is the true unprejudiced observer. 
His observations were carried out exclu-
sively on animals, both dead and alive, 
especially apes, which he considered par-
ticularly suitable as material for investiga-
tion of human anatomy. In Galen's time 
there was never any question of his dis-
secting human bodies ; old superstitions 
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"What tent-poles are to tents, and walls 
to houses, so to animals is their bony 
structure ; the other parts adapt themselves 
to this , and change with it." 
"As regards yourself, then, even if you do 
not have the luck to see anything like this 
(human skeleton), still you can dissect an 
ape and learn each of the bones from it, 
by carefully removing the flesh . For this 
purpose you must choose the apes which 
most resemble man." 
Galen probably stood highest as a brain 
and nerve anatomist. In this sphere his 
anatomical and experimental investiga-
tions left all his predecessors far behind. 
He increased the knowledge of the motor 
and sens~ry functions of the nerves and 
he called attention to the difference be-
tween the sensory or, in his terminology, 
the soft nerves, and the motor or hard 
nerves. The soft nerves were described 
as running from the brain to the sense 
organ, the hard from the spinal marrow. 
As the nerves of the spinal marrow also 
showed sensible qualities Galen assumed 
a mixed consistency and function in cer-
tain medullary nerves. By severing differ-
ent sections of spinal marrow in living 
animals he showed the connection between 
these and corresponding parts of the 
body. 
John F. Fulton pays deep tribute to the 
Galenic contribution to neurology. He 
quotes the following paragraph from 
Galen's work: 
" If you cut completely through (the spinal 
co rd) in the interval between the third and 
fourth vertebrae, the animal at once ceases 
to breath, the chest wall and all parts of 
the body below the line of section becom-
ing motionless, and it is clear that if the 
incision is made between the second and 
third vertebrae or between the first and 
second, or at the base of the brain, the 
animal at once dies . But if the incision is 
made between the sixth and seventh-all 
the muscles of the thorax immediately cease 
to function and the animal uses only the 
diaphragm in breathing." 
The brain Galen likewise described meti-
culously ; of its nerves he traced seven 
pairs. It might be mentioned that neuro-
anatomists of today still include the great 
NovEMBER, 1956 
cerebral vem of Galen tn their nomen-
clature. 
The account of the digestive apparatus 
was one of the weaker points in the work. 
The human digestive canal was described 
after combining the results of dissections 
performed on various animals, both her-
bivorous and carnivorous. 
Galen described the system of blood-
vessels in detail, and his opinion on this 
subject, which we will discuss later, ha<l 
a more lasting effect than that on any 
other subject. 
The r·espiratory process was correctly 
described on the whole. As regards the 
sense organs, the genital system and em-
bryonic process, Galen remained where 
Aristotle stood. 
PHYSIOLOGY 
The Galenic view of the physiology of 
the ca rd iovascular system persisted until 
the time of Harvey . Among its merits was 
its overcoming the preconception that the 
arteries and the left heart-chamber contain 
air. The basic principle of life, in the 
Galenic physiology, is a spirit, anima or 
pneuma, drawn from the general world-
soul in the act of respiration . It enters 
the body through the trachea. From the 
trachea the pneuma passes to the lung and 
then, through the vein-like artery (the 
pulmonary vein of our nomenclature) to 
the left ventricle. Here it is best to leave 
it for a moment to trace the vascular 
system along a different route. 
Ingested food, passing down the ali-
mentary canal, was absorbed as chyle from 
the intestine, collected by the portal ves-
sel, and conveyed by it to the liver. That 
organ, the site of the innate heat in 
Galen's view, had the power of elabora-
ting the chyle into venous blood and im-
buing it with a spirit or pneuma which is 
innate in all living substance, so long as 
it remains alive, "the natural spirits". 
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Charged with this, and also with the 
nutritive material derived from the food, 
the venous blood is distributed by the 
liver through the veins which arise from 
it in the same way as arteries from the 
heart. These veins carry nourishment and 
natural spirits to all parts of the body. 
"Iecur fons venarum" (the liver as the 
source of all veins) remained through the 
centuries the watchword of the Galenic 
physiology. The blood was held to ebb 
and flow continuously in the veins during 
life. Now, from the liver arose one great 
vessel, the hepatic vein, from division of 
which the others were held to come off 
as branches. Of these branches, one (our 
vena cava) entered the right side of the 
heart. For the blood that it conveyed to 
the heart there were two possible fates . 
The greater part remained a time in the 
ventricle parting with its impurities and 
vapors which were carried off by the 
artery-like vein (our pulmonary artery) 
to the lung and then exhaled to the outer 
air. These impurities and vapors gave 
the breath its poisonous and suffocating 
character. Having parted thus with its 
impuntles, the venous blood ebbed back 
again from the right ventricle into the 
venous system. But for a small fraction 
of the venous blood that entered the right 
ventricle another fate was reserved . This 
small fraction of venous blood, charged 
still with the natural spirits derived from 
the liver, passed through minute channels 
in the septum between the ventricles and 
entered the left chamber. Arrived there, 
it encountered the external pneuma and 
became thereby elaborated into a higher 
form of spirit, the vital spirit, which is 
distributed together with blood by the 
arterial system; it also ebbed and flowed, 
~d~~bee~~d~t~~b~ 
there. 
But among the great arterial vessels 
that sent forth arterial blood thus charged 
with vital spirits were certain vessels 
which ascended to the brain. Before reach-
ing that organ they divided up into min-
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ute channels, the " rete mirable" and pass-
ing into the brain became converted by 
the action of that organ into a yet higher 
type of spirit, the animal spirit, an ethe-
real substance distributed to the various 
parts of the body by the structures known 
as nerves, believed them to be hollow 
channels. The three fundamental facul-
ties - the natural, the vital, and the 
animal, which brought into action the 
corresponding functions of the body, thus 
originated as an expression of the primal 
force or pneuma. 
Galen was an eclectic and took por-
tions of his teaching from many schools. 
His physiological system then was the 
product of some tenets of various medical 
sects, some practical examinations and ex-
periments on lower animals and some 
philosophical reasoning with conclusions 
based on evidence which was by no means 
adequate. His physiology is thus a mel-
ange and should be judged as such. It is 
certainly not hard to discern where direct 
observation ends and hypothesis begins. 
ON THE UTILITY OF PARTS 
Another book by Galen is his "On the 
Utility of Parts". One of the Galenic 
axioms which lasted for centuries was 
"Nature does nothing in vain". Galen 
believed that none of nature'·s works could 
possibly be conceived better than it is. The 
whole large work "On the Utility of 
Parts" was written to justify this belief. 
The book was written with a definite 
teleological bias but i·t holds some inter-
est, particularly as regards the exactness 
of the anatomical detail which Galen de-
fends as perfect. An exerpt will show 
both the anatomical exactness and the 
teleological reasoning of its author. 
"The sensory nerves, which pass down-
wards from the brain to the eyes, are also 
named 'ducts' by Herophilus since it is 
only in them that the pas;age of the 
pneuma . is appreci_able. and clear. Apart 
from th1s fact, wh1ch IS in itself remark-
able and does not apply to other nerves, 
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we have the fac t that these optic nerves 
arise from different localities run forward 
and unite together, and then ~gain separate 
and sp lit into two . For what reason, then 
has nature not made their superior origin 
from one and the same place ? And again 
why, when the one arises on the right and 
the other on the left, does she not lead 
them stratght towards the eyes, instead of 
first diver ting them inwards, connecting 
them together ~nd unitin~ their ducts, and 
thereafter agatn leading each of them 
straight to th e eye towards which it was at 
first directed ? For Nature has not inter-
changed them, direc ting that on the right 
to the left eye, and th at on the left to the 
right, although the shape of these nerves 
i ~. exa~ tl y like the letter X, and anyone 
(.ltssec tmg th em carelessly might think they 
cha nge places and cross over one another." 
HEREDITY 
When Galen turned his attention to the 
age-old question of the relative impor-
tance of heredity and environment he 
sounded extremely modern . Indeed his 
views on nature and nurture compare 
favorably with those of geneticists of to-
day. Consider the following passage from 
his treatise "On the Passions" . 
"Now, some readily receive proper educa-
ti on, while others get no benefit from it, 
yet children must not for this reason be 
neg lected. but must be brought up in the 
best manners . Then, if their nature admits 
benefit from nurture they will become 
good men . .. The management of a child 
is somewha t like the care of plants . In the 
latter case no gardener will ever be able 
to make a bramble-bush bear grapes , since 
its original nature does not allow of such 
a consummation. On the other hand , if 
vines, when ready to bear fruit so to say 
of their own accord, be neglected and left, 
to Nature alone, then they will bear either 
poor fruit or none at all." 
PHARMACOLOGY 
Galen contributed also to our know-
ledge of drugs although he was admittedly 
far from a modern pharmacologist. Indeed 
even today certain pharmaceutical prepa-
rations are called "galenicals", meaning 
prepared after the manner of Galen . 
Galen recorded two journeys he made to 
the island of Lemnos in order to obtain 
samples of its famous medicinal earth . He 
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recorded some of the uses of Lemnian 
earth in his book "On Simple Drugs". 
'' H e (a citizen of Lemnos) said that he 
had al so tried a juniper preparation to 
which some Lemnian earth is added ; thi s 
causes vomiting if drunk while poison is 
still in the stomach. As a matter of fact, 
I have also myself had experience of this 
in cases of poisoning by sea-hare and can-
tharides; when patients suspected they had 
taken so mething of the kind and were im-
mediately made to vomit by the Lemnian 
seal prepara tion, they thereafter felt none 
of the symptoms that foll ow ingestion of 
hare or canth aris." 
Galen also tried the therapeutic effects 
of Egyptian earth . He w r o t e exten-
sively on antidotes, especially those called 
mithridatium and theriac, since in those 
imperialistic days, poison was much used 
in political warfare and the search for a 
universal antidote was a lively one. In his 
thesis "On Antidotes", Galen gave us a 
surprising observation of addiction and 
the development of tolerance to a drug 
and a glimpse at some of the materia 
medica of his day : 
" Hence he was forced once more to take 
so me of the mixture which contained 
poppy-juice, as this had now become more 
or less habitual with him. I have often 
sa id already that such drugs had a milder 
ac ti on on him when they were taken for a 
length of tim e." 
" Personally, I wished to inves tigate Cyprus 
for this purpose . I got a great deal of 
caJmia (calamine) from there, as also di-
phryges (copper) spodium (copper oxide), 
s lag, rock- alum, vitriolic earth, sory and 
flowers of copper . From Syria in Palestine 
also 1 obtained gum-balsam in perfect con-
ditio n. " 
PROGNOSIS 
Another work which commands our 
attention is Galen's "On Prognosis" . H: 
has very little in common with the "Prog-
nostic" of Hippocrates. It is not a straight-
forward presentation of clinical pictures 
objectively written . Couched in the form 
of an epistle to a friend , it is primarily 
a chapter of Galen's autobiography, in 
which, while chastising his contempor-
aries, he recounts his personal achieve-
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ments in the art of medical prognostica-
tion. Galen indeed did not suffer fools 
gladly but it must be conceded t~a.t he 
himself was not free from that spmt of 
contentiousness for which he is constantly 
blaming others. Galen was given ~o self-
glorification even though f~om time to 
time he pays homage to H1ppocrates as 
his master in the prognostic art. The work 
holds value for its medical problems dis-
cussed and for its commentary on the 
status of the medical profession and on 
life generally at Rome in the second ce~­
tury A.D. In medical thought at th1s 
epoch Galen bewails the general lack of 
time-sense, an inability to see disease 
phenomena in their historical aspect: 
''The misfortune of Medicine has many 
aspects, but there is one point in it which 
I have resolved to deal with, since it be-
longs to what chiefly concerns myself. 
Should any one of the physici ans who have 
learned medicine in the customary way 
forecast the occurrence in the patient of 
delirium, of a rigor . .. he appears to the 
laity some strange monstrosity on account 
of the novelty of his behavior." 
Galen was very severe on this tendency 
to treat symptoms as they occurred, with-
out reference to what had gone before or 
what was to come after . 
It is not too surprising to find that in 
Galen's work cases of malaria form a large 
bulk . Apart from the frequency of the 
disease in Graeco-Rome times, the charac-
teristic periodicity of its attacks made it a 
good prognostic study. 
The pulse was a subject which Galen 
had made his own and which he used 
constantly in both diagnosis and prog-
nosis: 
"Tonight you will be completely free from 
the whole morbid condition, following 
which there will be a resolution of all 
supervening and future symptoms. And I 
say this because the nature which governs 
your body has just made clear to me by 
means of your pulse, that it is now awake 
and stirring, and is about to expel from 
your body everything that is noxious to 
the humors." 
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PSYCHIATRY 
Interestingly enough, Galen was well 
aware of the mind's effect on the body 
and notably how mental excitement dis-
turbs the pulse. He was a psychotherapist 
of no mean ability: 
" I was ca lled in to see a woman who was 
stated to be sleepless at night and to be 
tossing about from one position into an-
other ... After I had diagnosed that there 
was no bodily trouble, and that the woman 
was suffering from some mental uneasiness, 
it happened that, at the very time I was 
examining her, this was confirmed. Some-
body came from the theater and said he 
had seen Pylades dancing. Then both her 
expression and the color of her face 
changed . Seeing this, I applied my hand to 
her wrist, and noticed that her pulse had 
suddenly become irregular .. ·. This kind 
of pulse indicates that the mind is dis-
turbed . Thus I found out that the woman 
was in love with Pylades." 
EPILEPSIES 
Galen dealt with the difficult subject 
of epilepsies in his thesis "On the Parts 
Affected" . He rightly considered epilepsy 
a disease or symptom affecting mainly the 
central nervous system. Our author des-
cribed three chief varieties, beginning with 
a type caused by localized irritation of 
part of the brain cortex. Another type 
was sympathetic epilepsy- in which the 
brain becomes only secondarily involved . 
He suggested that the brain is here "pri-
marily affected" and he saw the character-
IStiC signs as convuls·ive efforts to repel 
this invasion, much like a hiccough being 
a convulsive effort on the part of the 
stomach to rid itself of offending matter. 
The third or idiopathic variety Galen saw 
as one in which the brain is primarily at 
fault, the condition being due to some 
kind of dyscrasia of its humors, produced 
by a chill or by effusion of fluid into the 
ventricles of the br~in. 
MALINGERING 
In the same book Galen gave us some 
worthwhile advice as regards the detection 
of malingerers. 
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" From the fact also that the pain is well 
borne one may conclude that it is not very 
bad . . . Moreover, if they are really in 
great distress they are prepared to put up 
with any remedy. If, on the other hand 
th ey are only slightly pained, or not at all: 
they fle e from such remedies, nor will they 
endure prolonged fasts or bitter medicine. 
When those who allege great pain are 
really. sufferin~, this is i~dicated also by the 
cntena of medical expenence, among which 
are : obvious distress , cold extremities, 
pallor, cold sweats and a pulse .. . which 
tends to be small rather than large in vol-
ume, and faint rather than vigorous ." 
HYGIENE 
Another of Galen's works which should 
fall under our scrutiny is "On the Preser-
vation of Health". In this lengthy treatise 
various hygienic factors are treated in de-
tail. Galen took to task the contemporary 
writers of rules of health who talked as 
if there was a single "hygienic man" , 
whereas there are innumerable types, all 
different, and all of which must be studied 
separately. He was firm in the belief that 
"What is one man's meat is another man's 
poison ." 
Galen also pointed out that many of 
these self-styled prophets of health were 
unable to keep themselves well. This is 
similar to the modern joke about the bald 
trichologist. Galen contrasted his own 
experience with theirs; a weakly boy, he 
made his manhood strong by careful ob-
servance of rules, whereas others with an 
excellent heredity fell into chronic ill-
health as a result of their own foolishness 
and intemperance. 
INHERITANCE OF ACQUIRED 
CHARACTERS 
The last work of Galen to which we 
will refer in this brief survey is "On 
Habits". This really has little interest in 
the truly medical sense but is worthy of 
note in that it manifests Galen's belief in 
the inheritance of acquired characteristics. 
This view, now called the Lamarckian 
view, lays stress on the effects of use and 
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disuse. The value of the Lamarckian view, 
it should be added, is still under fire to-
day among the world's foremost geneti-
cists and evolutionists. Galen's argument 
is, as is indeed that of many modern sup-
porters of Lamarckianism, based on the 
reciprocal effects of soil and seed. 
" Now, since not only is the nourishing 
agent altered by what it nourishes, but the 
latter itself also undergoes some slight 
alteration, this slight alteration will neces-
sa rily become considerable in the course 
of time, and thus the affinity produced by 
long-continued habit comes to resemble 
natural affinity ." 
ASSESSMENT OF GALEN 
Such then were some of the salient 
thoughts of Claudius Galenus. We have 
seen him surprisingly correct ; we have 
seen him abominably wrong; we have 
heard him talk with a truly modern ring; 
we have heard him speak as a benighted 
ancient. It is now our task to assess him. 
The author must admit straightway that 
after perusing samples of the works of 
Galen he has nothing but respect for that 
ancient physician . It is true Galen had his 
faults. His style is verbose, heavy and 
often polemical. His works are saturated 
with a teleology which frequently is 
tedious . In the works on anatomy, masses 
of teleological explanation commonly di-
lute the account of often imperfectly 
described structures. On the credit side of 
the ledger Galen was, as Charles Singer 
has said: 
"An ingenious physiologist, a born experi-
menter, an excellent anatomist and eager 
to improve, possessing a good knowledge 
of the human skeleton and an accurate 
acquaintance with the internal parts so far 
as this can be derived from a most indus-
trious devotion to dissection of animals. 
equipped with all the learning of the 
schools of Pergamon, Smyrna, and Alexan-
dria, and rich with the experience of a 
vast practice at Rome." ("The Legacy of 
Greece", p . 244.) 
It was not for nothing that the great 
Pergamene gave laws to the world of 
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medicine for over a millennium. Let us 
focus our attention once more on : 
( 1) Galen's high ideals which he set 
before the medical profession . 
(2) His insistence on immediate con-
tact with nature as the primary 
condition for arriving at an under-
standing of disease; on the need 
for due consideration of previous 
authorities; for employment of the 
mind 's eye to aid the physical eye. 
(3) His broad outlook, which helped 
him in the comprehension through 
his kinowledge of an analagous 
phenomenon in another field of 
study. 
( 4) His keen apprenat10n of the unity 
of the organism, and of the inter-
dependence of its parts; his reali-
zation that vital phenomena, be 
they physiological or pathological, 
in a living organism can only be 
understood when considered in re-
lation to the environment of the 
organism or part. Galen combated 
the tendency, still alive today, of 
reducing medicine to the science of 
labelling each patient, and then 
treating the label. 
( 5) His realization of the inadequacy 
of physical formulae in explaining 
physiological activities. 
(6) His love of knowledge and his 
quest to explain things previously 
unexplainable. 
These are the fruits of Galen's works 
which errors in the movement of the 
blood or the function of the liver cannot 
erase. Dr. Charles Singer writes: 
"After Galen there is a thousand years 
of darkness, and biology ceases to have a 
history." 
Let us remember that Galen was not 
the cause of the years of darkness. The 
cause lay in the succeeding generations of 
physicians who were content to accept 
wrongness. It required a Harvey to dispel 
Galen's wrongness just as it required an 
Einstein to clarify Newton's errors. Some-
one once defined genius "as the infinite 
capacity for taking pains". That no medi-
cal genius was begotten between 200 A.D. 
and the incipience of the renaissance in 
1453 surely cannot be blamed on Galen. 
It required such greats as Vesalius and 
Harvey to remove the shroud which hung 
over the history of medicine. But never 
let it be said that Claudius Galenus was 
an obstacle on the pathway of medical 
advance. He wasn't. 
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PREVENTION, THE ONLY CURE 
FOR HEAD INJURIES RESULTING 
FROM AUTOMOBILE ACCIDENTS 
Statistics: 
C. Hunter Shelden, M.D. 
Journal of the American 
Medical Association, 
Vol. 159, No. 10, Nov. 5, 1955 
Head and neck mJuries account for 
nearly 70% of all auto crash fatalities. 
These injuries are primarily a result of 
faulty interior design of the automobile. 
The elimination of these hazardous fea-
tures of interior construction would pre-
vent approximately 75% of the fatalities 
or 28,500 deaths each year in the U .S.A. 
Approximately 10% of all automobiles 
on the road in 1954 were involved in 
accidents (i.e. 54 million cars and 5,200,-
000 reported accidents) with 1,500,000 
persons injured. If involved in an acci-
dent, statistically your chances are the 
following: 
Injury: 1 chance in 3. 
If injured: 1 chance in 15 of permanent 
total disability or 1 chance in 37 
of being killed. 
Structural Design and Prevention: 
Doors: Methods to prevent springing 
open of doors were enumerated. This 
would tend to reduce fatalities by 25-35%. 
Seats: Fixation of seats and seat cushions 
is recommended. Addition of a small 
elevated portion to the seat is suggested 
to prevent neck injuries, when the seat-top 
acts as a fulcrum in so-called whiplash 
accidents. 
Interior Projectiom: It is pointed out 
that a deceleration force of 176 G. pro-
duced at 30 m.p.h., results in serious de-
pression fractures when contact is made 
with small projections. 
Ovet'head Coustmction: Incorporation of 
roll bars is suggested. 
Seat Belts : These are stressed as valuable 
safety factors. 
Public and Industrial Responsibilities: 
It is proposed that a national group be 
set up to regulate and approve automobile 
safety. This arrangement would allow in-
dustry to pool safety ideas, the manufac-
turers using those of greatest value and 
smallest cost to the public. 
Standard design of these devices would 
eliminate competition in this particular 
aspect of automotive design. There would 
be no financial risk since it would be 
transmitted by all manufacturers to the 
public. 
It is felt that the protection of the 
public through legislative control of safety 
measures is immensely justified on the 
basis of prevention of 38,000 deaths per 
year. 
-Gordon Scratch, '58 
Caduceus I and II are societies within the medicine class of 1957. It consists of 
a group of students interested . in scientific ~citing, in its presentation and its dis-
cussion. It meets monthly dunng the academiC year. 
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THE OXFORD BOOK SHOP LTD. 
FOR 
MEDICAL BOOKS 
We welcome mail orders and charge accounts from 
practising doctors anywhere. 
We stock office needs too ! 
THE 
OXFORD BOOK SHOP LTD. 
742 Richmond St., London 
~eJiscope (continueJ} 
4. To be of educational value to us, we 
have increased our staff who are 
taking part editorially in the work of 
the MEDICAL JOURNAL. At the 
same time, we will be better able to 
critically appraise YOUR articles. 
While to many it would seem that 
the number of students taking part 
is beyond sound "financial sense if 
our journal were run on an employee· 
paid basis" yet we feel that there is 
room for those who realize the frank 
alarm that this is good. 
These changes we have made, and others 
we will make with the hope that we won't 
miss such ("is that still the teaching")! 
things as "if you mjss a strangulated 
hernia, God may forgive you, but I 
won't2". 
However, let it not be forgotten that 
the continuation of this policy requires 
the close co-operation among students and 
our teachers for the immediate future but 
must in needs requires the grooming of 
our successors since our staff changes 
from year to year. No longer shall we be 
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the " inspissated, laminated fecoliths"3 in 
the maze of our reticulo-endothelialized 
stream of life. This, then is a MEDIUM 
for your expression-it is a challenge to 
you to take that opportunity of helping 
yourself. 
M. Kawasaki 
I saying of Dr. A. McLachlin, Professor and Head of 
the Department of Surgery. (see J an. 19H 23:1, 32·3) 
2 saying of Dr. F. S. Brien , Professor and Head of 
Department of Medicine (see May 1953 23 :3, 137·8) 
3 saying of Dr. J . Fisher, Professor and Head of 
Department of l>athology and Honorary President 
of Medicine class of 1957. 
OUR NEXT ISSUE 
January 1957 issue will have its main 
feature as : 
Symposia on Dermatology. This issue 
will include such topics as Foreword by 
Dr. Sexton. 
Modern Trends in Dermatology. 
Rational Therapy m Dermatological 
Diagnosis. 
Pediatric Dermatology (impetigo, ecz-
ema, diaper rash, scabes). 
Contact Dermatitis. 
Management of pyogenic infections of 
hospital and non-hospital varieties. 
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